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(57) A bstract: A board-lo board electrical connector assembly (10) is provided for effecting a connection between two circuit boards 
(52, 54). The assembly includes a first connector (12) having a dielectric housing (16) for mounting on a first circuit board. A 
plurality of first terminals (24) are mounted on the dielectric housing and each terminal includes a tail portion (24a) for connection 
to an appropriate circuit trace on the first circuit board and a convex contact portion (24c) defining a continuous arcuate contact 
surface (28). A second connector (14) has a dielectric housing (30) for mounting on a second circuit board. A plurality of second 
terminals (40) are mounted on the dielectric housing of the second connector and each second terminal includes a tail portion (44a) 
for connection to an appropriate circuit trace on the second circuit board, and c, contact projection (50) for sliding over the continuous 
arcuate contact surface (28) of the convex contact portion (24c) of the first ^rminals (24) upon mating of the connectors. 
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BOARD-TO-BOARD ELECTRICAL CONNECTOR ASSEMBLY 

Field of the Invention : 

This invention generally relates to the art of electrical connectors and, particularly, to an 
electrical connector assembly for effecting a connection between two circuit boards. 

Background of the Invention : 

A variety of electrical connectors have been used to make electrical connections between 
the circuits on different printed circuit boards. These printed circuit boards must be joined together 
with connectors in a manner to effectively and reliable interconnect the circuits on one circuit board 
to the circuits on another circuit board. This is done by a pair of mating connectors which are 
surface mount connectors and may include a male or plug connector mateable with a female or 
receptacle connector to form a board-to-board electrical connector assembly. 

As stated above, both connectors of the electrical connector assembly are surface mount 
connectors. Both connectors typically have a low profile and have some form of mechanism to 
lock the connectors together. Locking mechanisms which have been used heretofore range from 
simple frictional forces between the terminals of the mating connectors to positive latching detents 
or recesses on the dielectric housings of the connectors. Frictional forces between the terminals 
have not been consistently adequate to hold the connectors together and, in some instances, the 
frictional forces have been so gTeat that mating the connectors have required very high forces. 
Latching detents between the terminals can work well, but the latching devices must be located 
very accurately at preselected distances which requires manufacturing tolerances which are not 
practical to maintain with such connectors. If these tolerances are not maintained, too much "play" 
or movement exists between the boards. Latching detents between the connector housings have not 
worked well because movement of the plastic surfaces over one another creates abrasion which 
increases the insertion and withdrawal forces and which permanently wears the parts. The present 
invention is directed to solving these problems by providing a system which holds the connectors 
together and, in fact, does so with minimal mating forces. 

Summary of the Invention : 

An object, therefore, of the invention is to provide a new and improved board-to-board 
electrical connector assembly for effecting a connection between two circuit boards. 
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In the exemplary embodiment of the invention, the connector assembly includes a first 
connector having a dielectric housing for mounting on a first circuit board. A plurality of first 
terminals are mounted on the dielectric housing. Each terminal includes a tail portion for 
connection to an appropriate circuit trace on the first circuit board, and a convex contact portion 
defining a continuous arcuate contact surface. A second connector has a dielectric housing for 
mounting on a second circuit board. A plurality of second terminals are mounted on the dielectric 
housing of the second connector and each second terminal includes a tail portion for connection to 
an appropriate circuit trace on the second circuit board. Each second terminal includes a contact 
projection for sliding over the continuous arcuate contact surface of a first terminal upon mating of 
the connectors. 

With the above construction and interengagement of the terminals of the connector 
assembly, initial engagement of the contact projection of each second terminal with the convex 
contact portion of a first terminal is at minimal engaging forces which increase as the contact 
projection slides over the convex contact portion and then decreases to allow the connectors to mate 
and the circuit boards to come together with minimal mating forces at a mated condition of the 
connectors. 

According to one aspect of the invention, the contact projection of each second terminal is 
at the distal end of a flexible contact arm which comprises one leg of a U-shaped contact section of 
the second terminal. The dielectric housing of the first connector includes a plug portion mateable 
in the U-shaped contact section of the second terminals. The convex contact portions of the first 
terminals are at one side of the plug portion for engagement with the contact projections of the 
second terminals of the second connector. 

As disclosed herein, the U-shaped contact section of each second terminal is connected to a 
mounting section for mounting the second terminal in the dielectric housing of the second 
connector. The tail portion of each second terminal projects from the mounting section thereof. 
According to another aspect of the invention, the first terminals are generally U-shaped, with each 
first terminal having one leg of the U-shape defining the convex contact portion and the other leg of 
the U-shape defining a mounting portion for mounting the first terminal in the dielectric housing of 
the first connector. The tail portion of the first terminal is at a distal end of the mounting portion 
thereof. The housing of the first connector has an open space between the convex contact portion 
and the mounting portion of each first terminal so that the convex contact portion is free to flex 
upon engagement with the second terminal of the second connector. 

Other objects, features and advantages of the invention will be apparent from the following 
detailed description taken in connection with the accompanying drawings. 
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Brief Description of the Drawings : 

The features of this invention which are believed to be novel are set forth with particularity 
in the appended claims. The invention, together with its objects and the advantages thereof, may be 
best understood by reference to the following description taken in conjunction with the 
accompanying drawings, in which like reference numerals identify like elements in the figures and 
in which: 

FIG. I is a vertically sectioned perspective view of the first or plug connector of the 
connector assembly according to the invention; 

FIG. 2 is a top plan view of the plug connector; 

FIG. 3 is a side elevational view of the plug connector; 

FIG. 4 is an end elevational view of the plug connector; 

FIG. 5 is a vertically sectioned perspective view of the second or receptacle connector of the 
connector assembly according to the invention; 

FIG. 6 is a top plan view of the receptacle connector; 

FIG. 7 is a side elevational view of the receptacle connector; 

FIG. 8 is an end elevational view of the receptacle connector; and 

FIG. 9 is a vertical section through the connector assembly of the invention, with the plug 
and receptacle connectors in mated condition. 

Detailed Description of the Preferred Embodiment : 

Referring to the drawings in greater detail, the invention is embodied in an electrical 
connector assembly, generally designated 10 in FIG. 9, which includes a first or plug connector, 
generally designated 12 and shown specifically in FIGS. 1-4. The plug connector is mateable with 
a second or receptacle connector, generally designated 14, which is shown specifically in FIGS. 5- 

Referring first to FIGS. 1 -4, the first or plug connector 12 includes a dielectric housing, 
generally designated 16, which may be molded of plastic material or the like. The housing is 
elongated as best seen in FIG. 2 and includes a pair of opposite ends 18 joined by a base wall 20 
which defines an outside surface 20a for surface mounting the plug connector on a first circuit 
board (not shown). A pair of elongated plug portions 22 of housing 16 extend between opposite 
ends 18 along opposite sides of base wall 20. A plurality of first or plug terminals, generally 
designated 24, are mounted in housing 16 of plug connector 12. As best seen in FIG. 1 and 2, the 
terminals are mounted along an inside surface 26 of each plug portion 22 of the housing, thereby 
defining two spaced rows of terminals facing inwardly of the connector. Each plug terminal 24 
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includes a tail portion 24a which is generally flush with surface 20a of base wall 20 for connection 
to an appropriate circuit trace on the first circuit board. The remainder of each plug terminal 24 is 
generally U-shaped with one leg 24b of the U-shape defining a mounting portion for mounting the 
terminal in plug portion 22 of housing 16. Leg 24b has teeth on opposite edges thereof for skiving 
into the plastic material of the housing. An opposite leg 24c of the U-shape defines a convex 
contact portion of each terminal. The housing defines an open space 27 between mounting portion 
24b and convex contact portion 24c so that the convex contact portion is free to flex upon 
engagement with a terminal of the receptacle connector as described hereinafter. 

The convex contact portion 24c of each plug terminal 24 defines a continuous arcuate 
contact surface, generally designated 28 in FIG. 1. Each continuous arcuate contact surface 28 
includes an initial surface portion 28a as seen in FIG. I, along with a maximum force surface 
portion 28b and a final latched surface portion 28c, all for purposes described hereinafter. 

Referring to FIGS. 5-8, receptacle connector 14 includes a dielectric housing, generally 
designated 30, which, like plug connector 12, is elongated and includes opposite ends 32. The 
housing includes a center rib 34 and a pair of side ribs 36 which extend between opposite ends 32 
and define a pair of elongated receptacles, generally designated 38, which receive plug portions 22 
and plug terminals 28 of plug connector 12, as will be seen hereinafter. 

A plurality of second or receptacle terminals, generally designated 40, are mounted on each 
side rib 36 of housing 30 of receptacle connector 14. Each receptacle terminal 40 includes a 
generally U-shaped contact section, generally designated 42, and a mounting section, generally 
designated 44. The mounting section includes a tail portion 44a for connection to an appropriate 
circuit trace on a second circuit board (not shown). The bottom of tail portion 44a is generally 
flush with a bottom surface 36a of each side rib 36 and a bottom surface 34a of center rib 34. 
Therefore, receptacle connector 14 is designed for surface mounting on the second circuit board. 
Mounting section 44 of each receptacle terminal 40 includes a toothed mounting leg 44b for 
insertion into a respective mounting hole 46 in each side rib 36 of housing 30. 

The generally U-shaped contact section 42 of each receptacle terminal 40 includes a first leg 
42a spaced from a second leg 42b to define an open space therebetween which is coincident with 
one of the receptacles 38 which run the length of the receptacle connector. Leg 42a of the U-shaped 
contact section 42 forms a flexible contact arm which has an inwardly directed contact projection 
50 on the distal end of the flexible contact arm. FIG. 9 shows the first or plug connector 12 fully 
mated with the second or receptacle connector 14. The plug connector is shown surface mounted to 
a first circuit board 52, and receptacle connector 14 surface is mounted to a second circuit board 54. 
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FIG. 9 shows the plug connector mated downwardly into the receptacle connector. 
However, it should be understood that the board-to-board connector assembly 10 is omni- 
directional in use and function, and this orientation of the respective connectors 12 and 14 is but for 
illustration purposes. With that understanding, it can be seen that plug portions 22 and convex 
contact portions 24c of plug connector 12 are inserted into receptacles 38 formed by the U-shaped 
contact sections 42 of receptacle terminals 40. During mating, flexible contact arms 42a of the 
receptacle terminals are biased inwardly in the direction of arrows "A", as contact projections 50 at 
the distal ends of flexible contact arms 42a ride along continuous arcuate contact surfaces 28 of 
convex contact portion 24c of plug terminals 24. During the mating process, contact projections 50 
first engage initial surface portions 28a of the continuous arcuate contact surfaces at minimal 
engaging forces. As contact projections 50 ride over surface portions 28b, maximum forces are 
encountered until contact projections 50 reach the final latched surface portions 28c whereat 
minimal mating forces are encountered at the fully mated condition of the connectors. The 
combined forces of all of the contact projections 50 of all of the receptacle terminals with the final 
latched surface portions 28c of all of the plug terminals provide a good latching means between the 
two connectors with little or no additional insertion forces. The continuous arcuate contact surfaces 
28 are immune to any tolerance problems of the positive latching mechanisms of the prior art. 

It will be understood that the invention may be embodied in other specific forms without 
departing from the spirit or central characteristics thereof. The present examples and embodiments, 
therefore, are to be considered in all respects as illustrative and not restrictive, and the invention is 
not to be limited to the details given herein. 
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CLAIMS ; 

What is claimed is: 

1 . A board-to board electrical connector assembly for effecting a connection between 
two circuit boards, comprising: 

a first connector having a dielectric housing for mounting on a first circuit board; 

a plurality of first terminals mounted on the dielectric housing and each terminal including a 
tail portion for connection to an appropriate circuit trace on the first circuit board and a convex 
contact portion defining a continuous arcuate contact surface; 

a second connector having a dielectric housing for mounting on a second circuit board; 
a plurality of second terminals mounted on the dielectric housing of the second connector and each 
second terminal including a tail portion for connection to an appropriate circuit trace on the second 
circuit board and a contact projection for sliding over the continuous arcuate contact surface of the 
convex contact portion of said first terminals upon mating of the connectors; and 

whereby initial engagement of the contact projection of each second terminal with the 
convex contact portion of a respective one of the first terminals is at minimal engaging forces . 
which increase as the contact projection slides over the convex contact portion and then decreases 
to allow the connectors to mate and the circuit boards to come together with minimal mating forces 
at a mated condition of the connectors. 

2. The board-to-board electrical connector assembly of claim 1 wherein said first 
terminals are generally U-shaped with each first terminal having one leg of the U-shape defining 
said convex contact portion and the other leg of the U-shape defining a mounting portion for 
mounting the first terminal in the dielectric housing of the first connector. 

3. The board-to-board electrical connector assembly of claim 2 wherein the tail portion 
of said first terminal is at a distal end of the mounting portion of the first terminal. 

4. The board-to-board electrical connector assembly of claim 2 wherein the housing of 
said first connector has an open space between the convex contact portion and the mounting portion 
of a respective one of first terminals is that the convex contact portion is free to flex upon 
engagement with the second terminal of the second connector. 
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5. The board-to-board electrical connector assembly of claim 1 wherein the contact 
projection of each second terminal is at the distal end of a flexible contact arm. 



6. The board-to-board electrical connector assembly of claim 5 wherein said flexible 
contact arm comprises one leg of a U-shaped contact section of the second terminal. 

7. The board-to-board electrical connector assembly of claim 6 wherein the dielectric 
housing of said first connector includes a plug portion mateable in the U-shaped contact section of 
said second terminals, with the convex contact portions of the first terminals being at one side of 
the plug portion for engagement with the contact projections of the second terminals of the second 
connector. 

8. The board-to-board electrical connector assembly of claim 6 wherein said U-shaped 
contact section of each second terminal is connected to a mounting section for mounting the second 
terminal in the dielectric housing of the second connector. 

9. The board-to-board electrical connector assembly of claim 8 wherein the tail portion 
of each second terminal projects from the mounting section thereof. 

10. A board-to board electrical connector assembly for effecting a connection between 
two circuit boards, comprising: 

a plug connector having a dielectric housing for mounting on a first circuit board; 

a plurality of plug terminals mounted on the dielectric housing and each terminal including 
a tail portion for connection to an appropriate circuit trace on the first circuit board, each plug 
terminal being generally U-shaped with one leg of the U-shape defining a mounting portion for 
mounting the plug terminal in the dielectric housing and the other leg defining a convex contact 
portion having a continuous arcuate contact surface; 

a receptacle connector having a dielectric housing for mounting on a second circuit board; 
a plurality of receptacle terminals each including a tail portion for connection to an appropriate 
circuit trace on the second circuit board, each receptacle terminal having a U-shaped contact section 
with one leg of the U-shape forming a flexible contact arm having a contact projection at the distal 
end thereof for sliding over the continuous arcuate contact surface of the convex contact portion of 
a plug terminal upon mating of the connectors as the plug terminals are inserted into the U-shaped 
contact sections of the receptacle terminals; and 
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whereby initial engagement of the contact projection of each receptacle 20 terminal with the 
convex contact portion of a respective one of the plug terminals is at minimal engaging forces 
which increase as the contact projection slides over the convex contact portion and then decreases 
to allow the connectors to mate and the circuit boards to come together with minimal mating forces 
at a mating condition of the connectors. 

11. The board-to-board electrical connector assembly of claim 1 0 wherein the tail 
portion of said plug terminal is at a distal end of the mounting portion of the plug terminal. 

12. The board-to-board electrical connector assembly of claim 10 wherein the housing 
of said plug connector has an open space between the convex contact portion and the mounting 
portion of a respective one of plug terminals so that the convex contact portion is free to flex upon 
engagement with the receptacle terminal of the receptacle connector. 

13. The board-to-board electrical connector assembly of claim 10 wherein said U - 
shaped contact section of each receptacle terminal is connected to a mounting section for mounting 
the receptacle terminal in the dielectric housing of the receptacle connector. 

14. The board-to-board electrical connector assembly of claim 1 3 wherein the tail 
portion of each receptacle terminal projects from the mounting section thereof. 
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AMENDED CLAIMS 

[Received by the International Bureau on 24 January 2005 (24.01.05): 
original claims 1 - 14 replaced by amended claims 1 - 9 (2 pages)] 

1 . A board-to board electrical connector assembly (1 0) for effecting a 
connection between two circuit boards (52,54), comprising: 

a first connector (12) having a dielectric housing (16) for mounting on a first 
circuit board (52), the dielectric housing having a plug portion (22); 

a plurality of first terminals (24) mounted on the dielectric housing and each 
terminal including a tail portion (24a) for connection to an appropriate circuit trace 
on the first circuit board (52) and a convex contact portion (24c), located on one 
side of the plug portion (22) of the dielectric housing (16), defining a continuous 
arcuate contact surface (28); 

a second connector (14) having a dielectric housing (30) for mounting on a 
second circuit board (54), the dielectric housing (30) having a bottom wall adjacent 
the second circuit board; 

a plurality of second terminals (40) mounted on the dielectric housing of the 
second connector and each second terminal including a tail portion (44a) for 
connection to an appropriate circuit trace on the second circuit board (54), a 
mounting leg (44b) for insertion in a side rob (36) in the housing, a joining aim 
located above the bottom wall of the dielectric housing preventing electrical 
connection between the joining arm and a conductive circuit on the second circuit 
board, a contact projection (50), located at a distal end of a flexible contact arm 
(42a), for sliding over the continuous arcuate contact surface (28) of the convex 
contact portion (24c) of said first terminals (24) upon mating of the connectors 
(12,14), the flexible contact arm joined to the mounting leg by the joining arm , the 
mounting leg, joining arm, and the flexible contact arm comprising a U-shaped 
contact section (42) of the second terminal (40), where the first terminals (24) and 
the plug portion (22) fit within the U-shaped contact portion (42); and 

whereby initial engagement of the contact projection (50) of each second 
terminal (40) with the convex contact portion (24c) of a respective one of the first 
terminals (24) is at in minimal engaging forces which increase as the contact 
projection (50) slides over the convex portion (24c) and then decreases to 
allow the connectors (12,14) to mate : ircuit boards (52,54) to come together 
with minimal mating forces at a mated condition of the connectors. 
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2. The board-to-board electrical connector assembly of claim 1 wherein said 
first terminals (24) are generally U-shaped with each first terminal having one leg 
(24c) of the U-shape defining said convex contact portion and the other leg (24b) of 
the U-shape defining a mounting portion for mounting the first terminal in the 
dielectric housing (16) of the first connector (12). 

3. The board-to-board electrical connector assembly of claim 2 wherein the 
tail portion (24a) of said first terminal (24) is at [a distal] an end of the mounting 
portion (24b) of the first terminal o pposite said convex contact portion . 

4. The board-to-board electrical connector assembly of claim 2 wherein the 
housing (16) of said first connector (12) has an open space (27) between the convex 
contact portion (24c) and the mounting portion (24b) of a respective one of first 
terminals (24) [is] as that the convex contact portion (24c) is free to flex upon 
engagement with the second terminal (40) of the second connector (14). 

9. The board-to-board electrical connector assembly of claim 8 wherein the 
tail portion (44a) of each second terminal (40) projects from the mounting section 
(42) thereof. 
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